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1
METHOD AND DEVICE FOR MODULATING
IMAGE DISPLAY QUALITY OF DISPLAY
DEVICE AMONG DIFFERENT GRAY
LEVELS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is the U.S. national phase of PCT Appli-
cation No. PCT/CN2014/083573 filed on Aug. 1, 2014,
which claims a priority of the Chinese patent application No.
201410041758 X filed on Jan. 28, 2014, which is incorpo-
rated herein by reference in its entirety.

TECHNICAL FIELD

The present disclosure relates to the field of display
technology, in particular to a method and a device for
modulating image display quality of a display device.

BACKGROUND

During the display of a display device, there shows a
nonlinear relationship between an input voltage applied to a
pixel and pixel brightness/transmittance, which is reflected
by a curve known as gamma curve.

In the use, an existing display device is required to
perform voltage conversion based on a preset gamma char-
acteristic curve, and a difference between a gamma value of
an actual gamma characteristic curve of a display device and
a target gamma value (generally 2.2) determines a final
display effect (the smaller the difference, the better the
display effect).

Therefore, the display device needs to be debugged before
it leaves the factory, so as to obtain a gamma curve with a
gamma value close to the target gamma value as possible,
thereby to guarantee image display quality of the display
device.

However, an existing debugging method can only ensure
the display quality of an individual pattern, but cannot be
applicable to all display devices, particularly a large-sized
display device, e.g., such products as TV. As image display
effects may be greatly differed due to the nonlinear bright-
ness of the display device, such a phenomenon as image
sticking will occur, and as a result, it is unable to obtain the
desired image display quality.

SUMMARY

An object of the embodiments of the present disclosure is
to provide a method and a device for modulating image
display quality, so as to improve the image display quality
of a display device.

The present disclosure provides in one embodiment a
method for modulating image display quality, which
includes the following steps;

debugging a display device to a modulation state, so that
a common voltage of the display device corresponding to a
predetermined gray level is a standard voltage; and

modulating a common voltage of the display device
corresponding to the other controllable gray level into a
preset value, wherein there is a first preset relationship
between the preset value and the standard voltage.

Alternatively, the step of debugging the display device to
the modulation state includes:

aging the display device for a preset period of time; and
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modulating an image flicker of the display device into a
predetermined value.

Alternatively, the predetermined value is a minimal value.

Alternatively, the step of debugging the display device to
the modulation state includes:

acquiring a first display parameter of the display device,
and constructing a first gamma curve based on the first
display parameter; and

adjusting the first display parameter of the display device
to a second display parameter, so that a gamma value of a
second gamma curve of the display device corresponding to
the second display parameter is within a predetermined
range.

Alternatively, the predetermined range is between 2.0 and
2.4.

Alternatively, the first preset relationship is that:

the preset value is equal to the standard voltage; or

a difference between the preset value and the standard
voltage is within a preset range.

Alternatively, the step of modulating the common voltage
of'the display device corresponding to the other controllable
gray level into the preset value includes:

acquiring the common voltage corresponding to the other
controllable gray level; and

adjusting the common voltage corresponding to the other
controllable gray level upward when the common voltage
corresponding to the other controllable gray level is smaller
than the preset value; or adjusting the common voltage
corresponding to the other controllable gray level downward
when the common voltage corresponding to the other con-
trollable gray level is greater than the preset value.

Alternatively, subsequent to the step of modulating the
common voltage of the display device corresponding to the
other controllable gray level into the preset value, the
method further includes:

constructing a third gamma curve based on a third display
parameter of the modulated display device; and

storing the third display parameter when a gamma value
of the third gamma curve meets a preset requirement.

Alternatively, the predetermined gray level is gray level
127.

Alternatively, the other controllable gray levels include at
least one of gray level 0, gray level 1, gray level 64, gray
level 191, gray level 254 and gray level 255.

The present disclosure provides in another embodiment a
device for modulating image display quality, which
includes:

a debugging module configured to debug a display device
to a modulation state, so that a common voltage of the
display device corresponding to a predetermined gray level
is a standard voltage; and

a modulating module configured to modulate a common
voltage of the display device corresponding to the other
controllable gray level into a preset value, wherein there is
a first preset relationship between the preset value and the
standard voltage.

Alternatively, the debugging module includes:

an aging unit configured to age the display device for a
preset period of time; and

a modulating unit configured to modulate an image flicker
of the display device into a predetermined value.

Alternatively, the predetermined value is a minimal value.

Alternatively, the debugging module includes:

a constructing unit configured to acquire a first display
parameter of the display device and construct a first gamma
curve based on the first display parameter; and
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a first adjusting unit configured to adjust the first display
parameter of the display device to a second display param-
eter, so that a gamma value of a second gamma curve of the
display device corresponding to the second display param-
eter is within a predetermined range.

Alternatively, the predetermine range is between 2.0 and
24.

Alternatively, the first preset relationship is that:

the preset value is equal to the standard voltage; or

a difference between the preset value and the standard
voltage is within a preset range.

Alternatively, the modulating module includes:

an acquiring unit configured to acquire the common
voltage corresponding to the other controllable gray level;
and

a second adjusting unit configured to adjust the common
voltage corresponding to the other controllable gray level
upward when the common voltage corresponding to the
other controllable gray level is smaller than the preset value;
or adjust the common voltage corresponding to the other
controllable gray level downward when the common voltage
corresponding to the other controllable gray level is greater
than the preset value.

Alternatively, the device further includes:

a constructing module configured to construct a third
gamma curve based on a third display parameter of the
modulated display device; and

a storing module configured to store the third display
parameter when a gamma value of the third gamma curve
meets a preset requirement.

Alternatively, the predetermined gray level is gray level
127.

As can be seen from the above, according to the method
and device for modulating the image display quality in the
embodiments of the present disclosure, the display device is
debugged to a modulation state, so that the common voltage
of the display device corresponding to the predetermined
gray level is the standard voltage. Then, the common voltage
of the display device corresponding to other controllable
gray level is modulated into the preset value, wherein there
is the first preset relationship between the preset value and
the standard voltage. As a result, it is able to maintain the
common voltages corresponding to the respective gray lev-
els in the display device at an identical level, thereby to
minimize such a phenomenon as image sticking, and ensure
the image display quality of the display device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow chart showing a method for modulating
image display quality according to one embodiment of the
present disclosure;

FIG. 2 is a schematic view showing a modulating plat-
form involved in the method for modulating the image
display quality according to one embodiment of the present
disclosure;

FIG. 3 is a schematic view showing unadjusted common
voltages corresponding to the other controllable gray levels
in the method for modulating the image display quality
according to one embodiment of the present disclosure;

FIG. 4 is a schematic view showing the unadjusted and
adjusted common voltages corresponding to the other con-
trollable gray levels in the method for modulating the image
display quality according to one embodiment of the present
disclosure;
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FIG. 5 is another flow chart showing the method for
modulating the image display quality according to one
embodiment of the present disclosure;

FIG. 6 is a schematic view showing a device for modu-
lating image display quality according to one embodiment of
the present disclosure;

FIG. 7 is a schematic view showing a debugging module
in the device for modulating the image display quality
according to one embodiment of the present disclosure;

FIG. 8 is another schematic view showing the debugging
module in the device for modulating the image display
quality according to one embodiment of the present disclo-
sure;

FIG. 9 is a schematic view showing a modulating module
in the device for modulating the image display quality
according to one embodiment of the present disclosure; and

FIG. 10 is another schematic view showing the device for
modulating the image display quality according to one
embodiment of the present disclosure.

DETAILED DESCRIPTION

To make the objects, the technical solutions and the
advantages of the present disclosure more apparent, the
present disclosure will be described hereinafter in a clear
and complete manner in conjunction with drawings and the
embodiments. Based on the following embodiments, a per-
son skilled in the art may obtain the other embodiments, and
these embodiments also fall within the scope of the present
disclosure.

Unless otherwise specified, the technical terms or scien-
tific terms used herein shall be understood in a usual sense
by a person skilled in the art. “First”, “second”, and the like
used in the specification and claims of the present disclosure
do not indicate any order, number or importance, but are
merely used to distinguish different constituent parts. Like-
wise, “a”, “one” and the like are not used to limit the
number, but are used to indicate the existence of at least one.
“Connection”, “interconnection” and the like are not limited
to physical connection or mechanical connection, but may
include electrical connection, whether directly or indirectly.
“Up”, “down”, “left”, “right” and the like are merely used to
indicate a relative position relation, and when an absolute
position of an object to be described changes, the relatively
positional relation changes accordingly.

The present disclosure provides in one embodiment a
method for modulating image display quality, and as shown
in FIG. 1, the method may specifically include:

step 11: debugging a display device 1 to a modulation
state, so that a common voltage of the display device 1
corresponding to a predetermined gray level, e.g., gray level
127, is a standard voltage; and

step 12: modulating a common voltage of the display
device 1 corresponding to the other controllable gray level
into a preset value, wherein there is a first preset relationship
between the preset value and the standard voltage.

According to the method for modulating the image dis-
play quality in this embodiment, it is able to maintain the
common voltages corresponding to the respective gray lev-
els in the display device 1 at an identical level, thereby to
minimize such a phenomenon as image sticking, and ensure
the image display quality of the display device 1.

The method for modulating the image display quality
according to this embodiment of the present disclosure may
be implemented on a modulating platform. As shown in FI1G.
2, the modulating platform may specifically include the
display device 1, a color analyzer 2 (CA310) and a computer
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3 connected with each other via serial ports. The color
analyzer 2 provides in real time relevant information, such
as a color gamut value and a brightness reference value. The
computer 3, as a bridge connecting the color analyzer 2 and
the display device 1, takes charge of constructing relevant
data of a gamma curve, and inputting a signal into the
display device 1 via a serial port line.

In this embodiment, firstly, during the procedure of
debugging the display device 1 to the modulation state, the
display device 1 may be subjected to aging treatment for a
preset period of time, for example 30 minutes, so as to
ensure the respective members of the display device 1 to be
in a normal working state, thereby to ensure accuracy for the
subsequent modulation.

Then, an image flicker of the display device 1 may be
captured by the color analyzer 2, so as to determine whether
a current image flicker of the display device is the minimal
value. When the image flicker is not the minimal value, a
display parameter is modulated into the minimal value, or a
parameter of the image flicker of the display device 1 is
directly set as the minimal value.

Next, a file of a gamma curve may be constructed in the
computer 3, the relevant information may be captured by the
color analyzer 2 and input into the file of the gamma curve,
s0 as to determine whether a certain requirement is met, i.e.,
whether a gamma value of the constructed gamma curve is
within a range between 2.0 and 2.4. Illustratively, an optimal
gamma value may be 2.2. If the certain requirement is not
met, the debugging may be repeated until an optimal effect
is achieved. The gamma curve constructed herein may
specifically include a gamma curve corresponding to the
respective gray levels in the display device 1, for example,
a gamma curve corresponding to gray level 127.

In one embodiment of the present disclosure, the step of
debugging the display device 1 to the modulation state may
specifically include:

acquiring a first display parameter of the display device 1,
and constructing a first gamma curve based on the first
display parameter; and

adjusting the first display parameter of the display device
1 to a second display parameter, so that a gamma value of
a second gamma curve of the display device 1 corresponding
to the second display parameter is within a range between
2.0 and 2.4.

The procedure of adjusting the gamma curve involves the
adjustment of a common voltage corresponding to a gray
level, so when a gamma value of a gamma curve corre-
sponding to one gray level falls within a preset range or
reaches an optimal value, the common voltage correspond-
ing to this gray level may be taken as the standard voltage.

It should be appreciated that, the procedure of “debugging
the display device 1 to the modulation state” in this embodi-
ment of the present disclosure may include the steps of aging
the display device 1, adjusting the imaging flicker, and
constructing and adjusting the gamma curve performed in
turn, or it may include merely the step of constructing and
adjusting the gamma curve, or it may further include any
other auxiliary operations.

Through the above-mentioned debugging, the display
device 1 may be in an optimal modulation state. Due to the
debugging of the gamma curve, the common voltages cor-
responding to the respective gray levels are each in a
corresponding standard state, so as to facilitate the subse-
quent adjustments of the common voltages corresponding to
the respective controllable gray levels.

In general, the image flicker is adjusted at gray level 127,
while an image sticking test is performed at gray level 0 and
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gray level 255. In this way, although the image flicker is
adjusted at gray level 127, the image flickers corresponding
to the other controllable gray levels are not adjusted and
controlled yet, as shown in FIG. 3. Due to the unsynchro-
nized image flickers, such a phenomenon as image sticking
will occur for the other gray levels, and as a result, it makes
very little sense to improve the image quality of the large-
sized display device 1.

In this embodiment of the present disclosure, a target
value of the common voltage corresponding to the respec-
tive controllable gray level is defined. For example, a
common voltage corresponding to gray level 127 which has
already been in the standard state is set as an ideal common
voltage, and then the common voltages corresponding to the
other controllable gray levels are adjusted so that there is a
first preset relationship between the adjusted common volt-
ages corresponding to the other controllable gray levels and
the ideal common voltage (i.e., the common voltage corre-
sponding to gray level 127). For example, The first preset
relationship may be that: the adjusted common voltage is
equal to the ideal common voltage, or a difference between
the adjusted common voltage and the ideal common voltage
is within a preset range, as shown in FIG. 4, so that the
image flickers corresponding to the other controllable gray
levels are the minimal value and identical to that corre-
sponding to gray level 127. As a result, it is able to minimize
such a phenomenon as image sticking, thereby to improve
the image display quality of the display device 1.

In this embodiment of the present disclosure, the first
preset relationship related in the step 12 may be that:

the preset value is equal to the standard voltage; or

a difference between the preset value and the standard
voltage is within a preset range.

The other controllable gray levels in the embodiment of
the present disclosure may include at least one of gray level
0, gray level 1, gray level 64, gray level 191, gray level 254
and gray level 255.

In the embodiment of the present disclosure, the proce-
dure of modulating the common voltages corresponding to
the other controllable gray levels may be implemented on
the basis of a difference AVcom between the current com-
mon voltage of other controllable gray level and the ideal
common voltage. To be specific, when the difference is
negative, it means that the current common voltage corre-
sponding to the other controllable gray level is smaller than
the ideal common voltage, so the common voltage corre-
sponding to the other controllable gray level may be
adjusted upward so that a relationship between the common
voltage corresponding to the other controllable gray level
and the ideal common voltage meets the first preset rela-
tionship. When the difference is positive, it means that the
current common voltage corresponding to the other control-
lable gray level is larger than the ideal common voltage, so
the common voltage corresponding to the other controllable
gray level may be adjusted downward so that a relationship
between the common voltage corresponding to the other
controllable gray level and the ideal common voltage meets
the first preset relationship.

In the embodiment of the present disclosure, the proce-
dure of modulating the common voltage of the display
device 1 corresponding to the other controllable gray level
into the preset value may specifically include:

acquiring the current common voltage corresponding to
the other controllable gray level; and

adjusting the common voltage corresponding to the other
controllable gray level upward when the current common
voltage corresponding to the other controllable gray level is
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smaller than the preset value, or adjusting the common
voltage corresponding to the other controllable gray level
downward when the current common voltage corresponding
to the other controllable gray level is greater than the preset
value.

After adjusting the common voltages corresponding to the
respective gray levels, whether there is the first preset
relationship between the common voltage corresponding to
the respective gray level and the standard voltage may be
detected. If not, the above procedure of adjusting the com-
mon voltage may be performed again, until there is the first
preset relationship between the common voltage corre-
sponding to the respective gray level and the standard
voltage. If yes, a gamma curve may be constructed again
based on the display parameter of the modulated display
device 1, and whether a gamma value of such gamma curve
is within an ideal range, e.g., between 2.0 and 2.4, may be
determined. When the gamma value meets a certain require-
ment, the final, modulated display data is input into a
corresponding module.

In the embodiment of the present disclosure, subsequent
to the step of modulating the common voltage of the display
device 1 corresponding to the other controllable gray level
as the preset value, the method may further include:

constructing a third gamma curve based on a third display
parameter of the modulated display device 1; and

storing the third display parameter when a gamma value
of the third gamma curve meets a preset requirement.

According to the method for modulating the image dis-
play quality in this embodiment of the present disclosure, it
is able to minimize such a phenomenon as image sticking,
thereby to improve the image display quality of the display
device 1. In addition, this method can be implemented easily
using the measured data, so an optimal debugging result will
be achieved.

A specific procedure of implementing the method for
modulating the image display quality in one embodiment of
the present disclosure will be described in details in con-
junction with FIG. 5.

Step 51: subjecting the display device 1 to aging treat-
ment.

Step 52: setting an image flicker of the display device 1
to a predetermined value, for example, a minimal value.

Step 53: constructing a first gamma curve based on the
first display parameter of the display device.

Step 54: determining whether a gamma value of the first
gamma curve meets a certain requirement, if yes, proceeding
to Step 56, and otherwise proceeding to Step 55.

Step 55: adjusting the first display parameter of the
display device 1 to the second display parameter, so that a
gamma value of a second gamma curve corresponding to the
second display parameter meets a preset requirement, for
example, within a range between 2.0 and 2.4, and returning
to Step 53 after the adjustment.

When the gamma value corresponding to the gamma
curve meets the preset requirement, the common voltage
corresponding to the respective controllable gray level may
be the standard voltage, so as to facilitate the subsequent
adjustment of the common voltages corresponding to the
controllable gray levels.

Step 56: acquiring the current common voltage corre-
sponding to the other controllable gray level in the display
device 1, and setting the current common voltage corre-
sponding to gray level 127 as an ideal common voltage, for
example, the preset value in Step 12.

In Step 56, the common voltages corresponding to gray
level 0, gray level 1, gray level 64, gray level 127, gray level
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191, gray level 254, gray level 255, and the like, may be
acquired in the display device 1.

Step 57: determining whether a relationship between the
current common voltage corresponding to the other control-
lable gray level and the ideal common voltage (which may
be the current common voltage corresponding to gray level
127) meets the preset requirement, if yes, proceeding to Step
59, and otherwise proceeding to Step 58.

Step 58: adjusting the common voltages corresponding to
the other controllable gray levels, and returning to Step 57
after the adjustment.

Specifically, when the current common voltage corre-
sponding to the other controllable gray level is smaller than
the ideal common voltage, the common voltage correspond-
ing to the other controllable gray level is adjusted upward,
or when the current common voltage corresponding to the
other controllable gray level is larger than the ideal common
voltage, the common voltage corresponding to the other
controllable gray level is adjusted downward.

Step 59: constructing a third gamma curve based on a
third display parameter of the adjusted display device 1.

Step 510: determining whether a gamma value corre-
sponding to the third gamma curve constructed in Step 59
meets a preset requirement, if yes, proceeding to Step 511,
and otherwise returning to Step 58.

Step 511: storing the current display parameter of the
display device 1, for example, writing the parameters, such
as the common voltages corresponding to the respective
gray levels in the display device 1 into a corresponding
module of the display device 1, so as to complete the above
method for modulating the image display quality.

The present disclosure provides in another embodiment a
device for modulating image display quality, and as shown
in FIG. 6, the device may specifically include:

a debugging module 61 configured to debug a display
device 1 to a modulation state, so that a common voltage of
the display device 1 corresponding to a predetermined gray
level, e.g., gray level 127, is a standard voltage; and

a modulating module 62 configured to modulate a com-
mon voltage of the display device 1 corresponding to the
other controllable gray level into a preset value, wherein
there is a first preset relationship between the preset value
and the standard voltage.

Alternatively, as shown in FIG. 7, the debugging module
61 may specifically include:

an aging unit 611 configured to age the display device 1
for a preset period of time; and

a modulating unit 612 configured to modulate an image
flicker of the display device 1 into a predetermined value.

Alternatively, as shown in FIG. 8, the debugging module
61 may specifically include:

a constructing unit 613 configured to acquire a first
display parameter of the display device 1 and construct a
first gamma curve based on the first display parameter; and

a first adjusting unit 614 configured to adjust the first
display parameter of the display device 1 to a second display
parameter, so that a gamma value of a second gamma curve
of the display device 1 corresponding to the second display
parameter is within a range between 2.0 and 2.4.

The first preset relationship mentioned in the above
embodiment of the present disclosure may be that:

the preset value is equal to the standard voltage; or

a difference between the preset value and the standard
voltage is within a preset range.

Alternatively, as shown in FIG. 9, the modulating module
62 may specifically include:
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an acquiring unit 621 configured to acquire a current
common voltage corresponding to the other controllable
gray level; and

a second adjusting unit 622 configured to adjust the
common voltage corresponding to the other controllable
gray level upward when the current common voltage cor-
responding to the other controllable gray level is smaller
than the preset value, or adjust the common voltage corre-
sponding to the other controllable gray level downward
when the current common voltage corresponding to the
other controllable gray level is greater than the preset value.

Alternatively, as shown in FIG. 10, the device for modu-
lating the image display quality may specifically include:

a constructing module 63 configured to construct a third
gamma curve based on a third display parameter of modu-
lated display device; and

a storing module 64 configured to store the third display
parameter when a gamma value of the third gamma curve
meets a preset requirement.

In summary, according to the method and device for
modulating the image display quality in the embodiments of
the present disclosure, the display device is debugged to a
modulation state, so that the common voltage of the display
device corresponding to the predetermined gray level is the
standard voltage. Then, the common voltage of the display
device corresponding to other controllable gray level is
modulated into the preset value, wherein there is the first
preset relationship between the preset value and the standard
voltage. As a result, it is able to maintain the common
voltages corresponding to the respective gray levels in the
display device at an identical level, thereby to minimize such
a phenomenon as image sticking, and ensure the image
display quality of the display device.

The above are merely the preferred embodiments of the
present disclosure. It should be noted that, a person skilled
in the art may make further improvements and modifications
without departing from the principle of the present disclo-
sure, and these improvements and modifications shall also
be considered as the scope of the present disclosure.

What is claimed is:

1. A method for modulating image display quality, com-
prising the following steps:

setting a display device to a modulation state, which

comprises:

aging the display device for a preset period of time;

modulating an image flicker of the display device into
a predetermined value;
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acquiring a first display parameter of the display
device, and constructing a first gamma curve based
on the first display parameter;

adjusting the first display parameter of the display
device to a second display parameter until a gamma
value of a second gamma curve of the display device
corresponding to the second display parameter is
within a predetermined range; and

setting a first common voltage to be a first value; and

modulating a second common voltage into a second

value, wherein

the first common voltage is a common voltage of the

display device corresponding to a predetermined gray
level,

the second common voltage is a common voltage of the

display device corresponding to a controllable gray
level other than the predetermined gray level, and
the first value is equal to the second value,

wherein the first display parameter and the second display

parameter are gamut or brightness, and

the step of modulating the second common voltage into

the second value comprises:

acquiring the second common voltage; and

adjusting the second common voltage upward when the

second common voltage is smaller than the second
value, or adjusting the second common voltage down-
ward when the second common voltage is greater than
the second value.

2. The method according to claim 1, wherein the prede-
termined value is a minimal value.

3. The method according to claim 1, wherein the prede-
termined range is between 2.0 and 2.4.

4. The method according to claim 1, wherein subsequent
to the step of modulating the second common voltage into
the second value, the method further comprises:

constructing a third gamma curve based on a third display

parameter of the modulated display device; and
storing the third display parameter when a gamma value
of the third gamma curve meets a preset requirement.

5. The method according to claim 1, wherein the prede-
termined gray level is gray level 127.

6. The method according to claim 1, wherein the control-
lable gray level comprises at least one of gray level 0, gray
level 1, gray level 64, gray level 191, gray level 254 and gray
level 255.



